The vascularized free osteocutaneous fibula flap has become a universal technique for reconstruction of bone and soft tissue defects in the lower leg since Taylor et al first described it in 1975. 1 The fibula and overlying skin paddle are usually nourished by a single pedicle composed of the peroneal artery and comitant veins. However, to the best of our knowledge, five authors have described a rare variant where the fibula was supplied by the peroneal artery, and the overlying skin paddle was supplied by the perforators originating from the posterior tibial artery. [2] [3] [4] [5] [6] In such rare situations, the fibula and skin flaps would have to be revascularized separately and the skin paddle cannot serve as a monitor for the fibula. We present a rare variant encountered while elevating an osteocutaneous fibula flap Keywords ► osteocutaneous fibula flap ► variant perforator ► lower leg reconstruction
The vascularized free osteocutaneous fibula flap has become a universal technique for reconstruction of bone and soft tissue defects in the lower leg since Taylor et al first described it in 1975. 1 The fibula and overlying skin paddle are usually nourished by a single pedicle composed of the peroneal artery and comitant veins. However, to the best of our knowledge, five authors have described a rare variant where the fibula was supplied by the peroneal artery, and the overlying skin paddle was supplied by the perforators originating from the posterior tibial artery. [2] [3] [4] [5] [6] In such rare situations, the fibula and skin flaps would have to be revascularized separately and the skin paddle cannot serve as a monitor for the fibula. We present a rare variant encountered while elevating an osteocutaneous fibula flap Keywords ► osteocutaneous fibula flap ► variant perforator ► lower leg reconstruction
Abstract
Background The osteocutaneous fibula flap is an established method for reconstruction of bone and soft tissue defects in the lower extremity. The vascularity of the fibula and overlying skin paddle is usually provided by a single pedicle composed of the peroneal artery. In rare situations, the fibula is supplied by the peroneal artery, whereas the overlying skin paddle is supplied by perforators originating from the posterior tibial artery.
Case Report A 28-year-old man presented with osteomyelitis of the tibia that was scheduled to be treated with a free vascularized osteocutaneous fibula flap from the contralateral lower leg. Intraoperatively, it was found that perforators supplying the skin paddle originated not from the peroneal artery but from the posterior tibial artery. A fibula flap nourished by the peroneal vessels was harvested and the skin paddle was returned to the lower leg. The fibula was fixed at the recipient site, and peroneal vessels were anastomosed to the recipient posterior tibial vessels. The skin defect was successfully managed with a perforator-based propeller flap nourished by the recipient artery.
Conclusion To the best of our knowledge, only five authors have reported this variant vascularity of the osteocutaneous fibula flap. They harvested two independent flaps, one a skin flap and the other a fibula flap, and performed two separate vascular anastomoses at the recipient site. In comparison to previously reported cases, the salvage procedure using a perforator-based propeller flap is easy and reliable because there is no need for additional anastomosis of the perforator vessels.
for reconstruction of an infected nonunion of the contralateral tibia and successful management with a perforatorbased propeller flap nourished by the recipient artery.
Case Report
A 28-year-old man presented with osteomyelitis of the left tibia due to a 12-month methicillin-resistant Staphylococcus aureus (MRSA) infection, which occurred after he sustained fractures of left distal tibia and fibula in an accidental fall (►Fig. 1). A free vascularized osteocutaneous fibula flap from the contralateral lower leg was planned to reconstruct the bone and soft tissue defects. Preoperative computed tomography (CT) angiography of the lower legs revealed no vascular anomalies in the donor right leg and obstruction of the peroneal artery in the injured left leg. The perforators in the distal third of the right lower leg were marked using a Doppler rheometer. Intraoperatively, the two septocutaneous perforators within the posterior crural septum were identified. These perforators ran between the soleus muscle and flexor hallucis longus muscle and then joined the posterior tibial artery (►Fig. 2). After discovery of the rare variant anatomy in the donor leg, the posterior tibial artery and comitant veins were dissected as the recipient vessels in the injured leg. We found a large septocutaneous perforator originating from the recipient posterior tibial artery, which was used for harvesting a perforator-based propeller flap to cover the skin defect. The postoperative course was uneventful. Four months after the operation, the patient began walking without assistance, and an X-ray of the left lower leg showed good union between the grafted fibula and the recipient tibia (►Fig. 5).
Discussion
Since Taylor et al first reported the successful use of a free vascularized fibula graft for reconstruction of a tibial bone defect, various anatomic studies have been conducted to improve the surgical procedure of the osteocutaneous fibula flap. 1 It has been reported that there are between three and eight perforators in the lateral lower leg. 7, 8 The vast majority of these perforators arise from the peroneal artery, but it has been observed that the most proximal perforator may occasionally arise from the posterior tibial artery or tibialperoneal trunk. 9 Therefore, raising a skin paddle from the distal third of the lateral lower leg has been recommended. Furthermore, most perforators in the distal third of the lateral lower leg are septocutaneous perforators, making dissection easier than the musculocutaneous perforators in the proximal lateral lower leg. In 2001, Yokoo et al first reported a case in the literature, whereby a septocutaneous perforator in the distal third of the lateral lower leg joined the posterior tibial artery. 2 In such circumstances, the procedure has to be either abandoned or modified so that neither the vascularity of the flap nor the donor leg is compromised. They harvested two independent flaps, one a skin flap and second a fibula flap, and performed two separate vascular anastomoses at the recipient site for reconstruction of the mandible with the fibula flap and the lower gingiva with the skin flap. In 2009, Yadav et al also reported this variant perforator in the reconstruction of the mandible. 3 They harvested the flap as a single composite and managed it with two separate vascular anastomoses at the recipient site. Tan and Wong reported the same variant perforator in the reconstruction of a comminuted fracture of the mandible. 4 They abandoned harvesting the skin flap, and the oral laceration was repaired primarily and the reconstruction was achieved with bone only. Parr et al harvested two independent flaps in the same situation for reconstruction of the mandible. 5 The peroneal vessels supplying the fibula flap were anastomosed to the recipient vessels, and the perforator vessels supplying the skin flap were anastomosed end-to-end to the distal ends of the peroneal vessels. Nakazawa et al reported the same variant perforator in the reconstruction of the lower leg. 6 They harvested two independent flaps; the peroneal artery of the fibula flap was anastomosed end-to-end to the dorsalis pedis artery, and the perforator artery of the skin flap was anastomosed end-to-side to it. In our case, the bone defect was reconstructed with the fibula flap, and the skin defect was reconstructed with the perforator-based propeller flap nourished by the recipient artery, because additional anastomosis of the small-diameter perforator vessels is a complicated process. Recently, various perforator flaps that can preserve main arteries in the extremities have been developed. 10 Surgeons should consider whether perforator flaps can be used for coverage of the skin defect when they encounter vascular variants during a osteocutaneous fibula flap procedure.
Conclusion
In comparison to previously reported cases, a salvage procedure with a perforator-based propeller flap nourished by a recipient artery is easy and reliable because there is no need for additional anastomoses.
